In vivo studies with growth hormone (GH)-releasing factor and clonidine in rat pups: ontogenetic development of their effect on GH release and synthesis.
The demonstration that GH-releasing factor (GRF) stimulates GH synthesis and release in rat pups prompted studies to evaluate the effects on the same indices of clonidine (CLO), an alpha 2-adrenoceptor and potent GH secretagogue, purported to act in adult rats via GRF release. Our first aim was to ascertain whether CLO elicits GH release in rat pups via GRF, and if this is the case, to evaluate the ontogenetic development in 1- to 10-day-old pups of the GH response to acute CLO or GRF administration and, finally, the effects of short term CLO or GRF treatment on plasma and pituitary GH concentrations and on the GH response to an acute challenge with the homologous secretagogue. CLO (15 micrograms/100 g BW, sc) induced a clearcut GH rise in 10-day-old rats but not in pups pretreated with a specific anti-GRF serum. Moreover, unlike GRF (10(-8) M), CLO (10(-6) to 10(-5) M) did not stimulate GH release in vitro from anterior pituitaries of 10-day-old rats. In 1-day-old rats, neither CLO (15 micrograms/100 g BW, sc) nor GRF (20 ng/100 g BW, sc) stimulated GH release, whereas significant GH stimulation was elicited by GRF, but not CLO, in 5-day-old rats and by both secretagogues in 10-day-old rats. Short term treatment with CLO (15 micrograms/100 g BW, sc, twice daily) or GRF (20 ng/100 g BW, sc, twice daily) on postnatal days 1 through 5 did not modify either plasma or pituitary GH concentrations 14 h after the last drug administration, but did so when either secretagogue was administered on postnatal days 5 through 9. Finally, an acute challenge with GRF, but not with CLO, induced a further rise in the already elevated plasma GH levels of pups pretreated from postnatal day 5 through 9, but neither secretagogue did so in pups pretreated from postnatal days 1 to 5. Viewed together, these data indicate that in infant rats CLO releases GH via GRF release and that the somatotropes respond earlier to GRF (5 days) than the GRF-secreting structures do to alpha 2-adrenergic stimulation (10 days). Both GRF and CLO stimulate GH synthesis when administered repeatedly. However, whereas repeated GRF treatment has a priming effect on the somatotropes, CLO does not, probably because of down-regulation of hypothalamic alpha 2-adrenoceptors.